Abstract-Introduction: Acute renal failure (ARF) is seen mostly in Plasmodium falciparum infection, but P. vivax and P. malariae can cause renal impairment rarely. Malarial ARF is commonly found in adults and older children with falciparum malaria. Material & Methods: Ninety five patients from Pad. Dr. D Y Patil Hospital and Research Centre, Navi Mumbai, were included in this study during July-Aug 2010. Out of 95 patients 38 patients are control, 10 patients infected by P. falciparum, 36 patients infected by P. vivax and 11 are mix infection of P. falciparum & P. vivax. All patients' diagnosis is confirmed by clinical examination as well as peripheral blood smear. Results: Renal involvement present as electrolyte abnormality as Hyponatraemia, Oliguria, Uraecemia and jaundice. Acute Renal Failure (ARF) occurs as a complication of P. falciparum malarial infection in less than 1% of cases, but the mortality reported up to 40%. Malarial ARF is diagnosed when serum creatinine level greater than 3 mg/dL and/or urinary output is less than 400 ml in 24 hours. The serum concentrations of Creatinine, urea, proteins ( Total proteins & albumin), Bilirubin (conjugated and total bilirubin) in malaria patients were significantly higher (p<0.05) than those of malaria free individuals. We conclude that renal dysfunction, acute renal failure and liver dysfunction are clinical features of malaria Conclusion: In spite of several researches and ultramodern techniques, mechanism of malarial ARF and its effective management has remained unclear. In many cases reversal of renal dysfunction takes place may be due to biotransformation of antigen and response of immune system. In addition, the literature is almost silent on the mechanism of recent increase in incidence of ARF and multiple complications specifically around coastal regions in India.
Introduction
Malaria has emerged as one of the top 10 killer diseases around the globe. It is the major cause of mortality in various tropical and subtropical regions. Approximately half of the world population is vulnerable to malaria, may be more than that. More than 500 million people reported positive cases of malaria and leading to death in 2 to 3.0 million cases. Majority of the malarial infected cases as well as deaths occur in sub-Saharan Africa. Outside Africa, the disease is seen in about 100 countries, Indian subcontinent and Brazil contributing nearly two thirds of these cases. Acute renal failure (ARF) occurs as a complication of plasmodium falciparum malaria in less than 1% of cases, but the mortality in these cases may be up to 40%. Malaria is a highly destructive disease in humans caused by a protozoan, plasmodium species. It accounts for an estimated 2-3 million deaths annually across over 100 countries. [1] Malarial infection is caused by four species of the genus Plasmodium namely, Plasmodium vivax, P. falciparum, P. malariae and P. ovale. Out of the species of plasmodium parasite, plasmodium falciparum, plasmodium vivax, plasmodium malariae and plasmodium ovale that causes malaria in humans. Plasmodium falci- parum is responsible for most deaths and most of the severe complications although renal involvement is also known to be caused by plasmodium malariae. [2] [3] [4] [5] Cases of malarial infection associated renal and hepatic impairment have been reported from different parts of malaria endemic countries. [6] [7] [8] [9] [10] [11] The severity of malaria infection associated renal impairment in a particular region is largely a function of the disease spread in the region and other a etiological factors prevailing in the area. [12] It is more common in adults than children. Malarial acute renal failure is diagnosed when serum creatinine level elevated above 3 mg/dL and/or when urinary output is less than 400 ml in a day. Common clinical presentations of infection with all four Plasmodium species are chills, rigors, sweating, body aches, headache, nausea and general weakness Severe life-threatening complications such as cerebral malaria (CM), severe anemia, acidosis, respiratory distress syndromes (RDS), jaundice, acute renal failure (ARF),acute respiratory distress syndrome (ARDS), etc. occur mostly with plasmodium falciparum infection. A few studies have appeared indicating association of severe complications of malaria with plasmodium vivax infection [13] [14] [15] . Renal involvement has been reported in plasmodium falciparum plasmodium malariae, and recently in plasmodium vivax infections plasmodium malariae associated nephropathy was reported mainly from Africa, that too before 1980. Earlier literature on P. vivax renal failure are too less and inconclusive to merit a detailed review. Acute renal failure (ARF) occurs as a common complication of plasmodium falciparum malaria in less than 1% of cases, but the mortality in these cases may be up to 40%. As per the WHO criteria malarial acute renal failure is diagnosed when serum creatinine level rises above 3 mg/dL and/or when urinary output in 24 hours is less than 400 ml [16] . Renal involvement varies from mild proteinuria to severe azotemia associated with metabolic acidosis. [17] Renal involvement in plasmodium malariae infection: Incidence of progressive glomerulonephritis was significantly higher in malariaendemic areas of Africa. Plasmodium malariae was considered an important cause of chronic renal dysfunction in malarial infection.
[18] Exact mechanism of renal failure in falciparum malaria is not clearly known. Several researchers hypotheses including mechanical obstruction by infected erythrocytes by the parasites, immune mediated glomerular pathology, fluid loss due to multiple other mechanisms and alterations in the renal microcirculation, etc. [3,19 -20] The incidence of glomerulonephritis gradually declined along with eradication of malaria in many parts of Africa. [21, 22] The pathogenesis of renal involvement is possibly mediated through immune complex deposition. [23] The disease progresses to renal failure even after successful eradication of the infection may be due to their toxicity, exact mechanism is unclear. [21, 24] In plasmodium falciparum infection malarial acute renal failure (MARF) often occurs in association with signs and symptoms of multi-organ involvement, jaundice and thrombocytopenia are present in more than 70% of cases. [3, 25] 
Material and Methods
Ninety five patients attended IPD and OPD at Pad. Dr. D Y Patil Hospital and Research Centre, Navi Mumbai, were included in this study during peak season in July-Aug 2010. Out of 95 patients 38 patients are non-malarial, were taken as controls, 10 patients suffering with plasmodium falciparum, 36 patients suffering with plasmodium vivax and 11 are mix infection of plasmodium falciparum and plasmodium vivax. No other species of malaria included in this study due to very low incidence. All patients' diagnosis is confirmed by clinical examination as well as peripheral blood smear.
Inclusion Criteria
The following patients were included in present study  Patients with ARF and peripheral smear positive for malaria parasite  Absence of any other disease which leads to ARF.
Exclusion Criteria
The following patients were excluded from present study:  patients who had hemolysis along with glucose-6-phosphate dehydrogenase deficiency In this study one-way ANOVA statistical package is used to compare means of study groups for numerical data [26] .The ANOVA tests the null hypothesis that samples in two or more groups are drawn from the same population. The group means calculated from the same population, the variance between the group means should be lower than the variance of the samples. A higher ratio therefore implies that the samples were drawn from different populations [27] . 
Discussion
Renal involvement in plasmodium vivax malaria: Renal involvement in plasmodium vivax malaria has been reported from Indian subcontinent. In one of the earlier studies, Mehta et al15 observed that out of 24 patients of malarial ARF, 16 were infected with plasmodium falciparum, 3 with plasmodium vivax, and 5 with mixed infection of plasmodium falciparum and plasmodium vivax. In a retrospective analysis, 13 of the 93 patients of malarial ARF had plasmodium vivax infection, while another 6 had mixed infection with plasmodium falciparum and plasmodium vivax. In present study we studied 57 patients infected by different species of malarial parasites. Out of 57, 36 had plasmodium vivax, 10 had plasmodium falciparum and 11 had mixed infection of plasmodium falciparum & plasmodium vivax. Evidence of renal involvement was noticed in 5 cases of plasmodium vivax malaria from a total of 57 cases.
Renal involvement in plasmodium falciparum malaria can present as electrolyte abnormality, abnormal urinary sediments and increased urinary protein excretion, high plasma Creatinine concentration, duration of ARF, etc. Mortality is higher when plasma Creatinine is high and urine output is low, delayed referral to the hospital, and when associated with other complications. Hyperbilirubinemia in falciparum malaria possibly predisposes for ARF, which may remain unnoticed sometimes. In patients of acute falciparum malaria with severe Hyperbilirubinemia may be the cause of ARF which was significantly associated with liver dysfunction as well. Thus the malarial infection specifically in case of plasmodium falciparum parameters are characterized by renal failure with oliguria and uraecemia associated with thrombocytopenia as well as Hyponatraemia. Malarial ARF is suspected when urinary output falls to less than 400 ml in 24 hours, which fails to improve after adequate rehydration. Occasionally malarial ARF may be non-oliguria in which case diagnosis can only be made from biochemical investigations that is BU and serum creatinine or more extensively 24 hours urine creatinine clearance test. The diagnosis is confirmed when the serum creatinine exceeds 3 mg/dL in adults and 1.5 mg/dL in children. Hyperbilirubinemia, Hyponatraemia and Thrombocytopenia were noted in majority of cases in both genders. In acute renal failure, the glomerular filtration rate decreases over days to weeks. As a result, excretion of nitrogenous waste is reduced, and fluid and electrolyte balances cannot be maintained. Patients with acute renal failure are often asymptomatic, and the condition is diagnosed by observed elevations of blood urea nitrogen (BUN) and serum creatinine levels. Most authorities define the condition as an acute increase of the serum creatinine level from baseline i.e., an increase of at least 0.5 mg per dL. [30] Complete renal shutdown is present when the serum creatinine level rises by at least 0.5 mg per dL per day and the urine output is less than 400 mL per day (oliguria). Blood Urea Nitrogen (BUN) is nonspecific indicator of renal function. [31] In critical patients BUN can elevate independently for various causes other than abnormal renal function. Thus changes in BUN do not convey degree of Uremia. Serum creatinine value is much more specific for assessing renal function than BUN. Several researchers earlier concluded that an inverse relationship between creatinine and ARF. [30, [32] [33] [34] The reason for this finding may be several extra-renal factors such as BMI, volume distribution of creatinine, creatinine production and liver abnormalities can alter creatinine level in critical ill patients. The clinician must cautious while interpreting serum creatinine value as single parameter in ARF associated with malaria. Diagnosis of ARF based upon changes in serum creatinine may be delayed due to the fact that, in the non-steady-state conditions of ARF, as GFR falls creatinine secretion is increased. Large changes in GFR are initially manifested as small quantitative changes in serum creatinine in the first 24-48 hours after renal injury. After these one or two days, the degree of serum creatinine changes will reflect the change in GFR. Finally, the serum creatinine is stabilized, and that takes about 7 days. Therefore, it is almost impossible to exactly determine the onset of the ARF; and also calculating the exact time lapsed until the nephrology consultation. However, measuring serum creatinine level is a practical approach for discovering short-term alteration in renal function, despite its limitations, because it is readily used in clinical practice and it is specific for renal function. Not all BUN and serum creatinine results values found rose in acute renal failure.
Around the globe where transmission of malaria is unstable and adults develop severe disease, acute renal failure with oliguria is relatively common and is a major contributor to mortality (Day et al., 1997; Stone et al., 1972). In another study renal failure is only rarely encountered as a major manifestation of severe malaria in semi-immune population of malaria-endemic African countries (Brewster and Greenwood, 1993; Weber et al., 1999). Polyuria with acute severe plasmodium falciparum malaria has not previously been described in adults and is not a feature of classic malaria. No significant associations were found with age and sex.
Conclusion
It is concluded that falciparum malaria in adults is one of the causes of acute renal failure in this population. In the patients presenting with fever, jaundice and acute renal failure, there should be a high index of suspicion for malaria even in the face of negative blood film. Early and prompt diagnosis along with anti-malarial therapy, are the main measures likely to reduce the malarial ARF in this setting. Early referral of malarial ARF patients for dialysis in complicated malarial cases may further reduce mortality due to end organ failure and enhance recovery. Renal impairment typically manifests with oliguria, associated with altered renal function test are probable outcomes of plasmodium falciparum infection. plasmodium Falciparum & other species impact on renal dysfunction needs large scale study for definite conclusion.
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